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PART A - PHYSICS
1. Two electric bulbs marked 25 W = 220V and 100 W - 220 V are connected in series o
440 supply.
(1) 100W (2) 25W (3) neither (4)  both
(220 (220)? 440 2 100 2
1. @2 R= R, =—— i= __ ) =—A
o \ 1]_
= 100 (220f oL | 220 5
L25 100/
f 2 \2 | W2 A
1=|£|_'-2‘m'-I —64 W > 25 W p|2 12208 ey
\11) 25 11/ 100

Bulbof 25 W - 220 V will fuse.

2. Aboycan throw a stone up to a maximum heightof 10 m. The maximum horizontal distance the
the boy can throw the same stone up to willbe :
(1) 10m (2} 10+2Zm (3) 20m (4y 2042Zm

2. (3) w?=210.10 =u=10\2
e 7=0

_u’sin2x458°) _ 100x2
g - 10

R

\
20m 'il

MLNLS



3. Truth table for system of four NAND gates as shown infigure is

A5
o
BO
4B | 7T A|B | ¥ A|B| 7T A|B Y
0[0]0 0[o0 |1 0101 0 0]0
0 1 |0 0D [1 1 0 1|0 0 1 1
M TTo 1@ [lolo] @ [Hlolo] YW [1 0]
1 1 |1 11110 1 |1 ]1 1 |1]0
3. (3 Y= [A(A+B)}+B(A+B)} =.4B+41F
A B a1 il ¥
0 0 1 1 1
0 1 0 1 0
1 0 0 1 0
1 1 0 0 1
4. This guestion has Statement 1 and Statement 2. Ofthe four choices given after the Statements
choase the one that best desecribes the two Statements.
Statement—1 Davisson — Germer expenment established the wave nature of electrons.
Statement—-2 If electrons have wave nature, they can interfere and show diffraction.

(1) Statement 1is true, Statement 2 is false.

(2} Statement1istrue, Statement 2 is true, Statement 2 is the correct explanation far
Statement 1.

(3) Statement1istrue, Statement 2 is true, Statement 2 is not the correct explanation of
Statement 1.

(4) Statement1is false, Statement 2 is true.

4. (2) C.J Davissonand L. H. Germer tested the wave nature of electron. fitis wave then it
should show diffraction and interference.



In Young's double slit experiment, one ofthe slit is wider than other, so that the amplitude of the
light from one slitis double of that from other slit. If [, be the maximum intensity, the resultant
intensity | wahen they interefere at phase difference ¢ is given by:

', N
1) ?’”!1 2cos? ; (2) Ei!j—:lcoszg]

—

‘r

(3) i!1 Bcos? 2 (3) %[:4+5C05¢5}'

9

(2) L.r_A |r1:.fﬂ Irz_"q'lr
1= 1g+4ly+2.ly \(4lg) cos ¢
=[o[1+4cos (p/2)] =(I, I5)[1+4 cos(p/2]

If a simple pendulum has significant amplitude (up to a factor of 1/ of original) only in the period
between { = 0s to ¢ = 15, then 1 may be called the average life of the pendulum. When the
spherical bob of the pendulum suffers a retardation (due to viscous drag) proportional to its
velocity, with “b” as the constant of proportionality, the average life time of the pendulum is
{assuming damping is small) in seconds:

(1 b (2) (1/b) (3) (2/b) (4) (0.693/b)
(2) midv/df)=— Kx—bv, = A=A e (1)

In case of damping.

Given, A=A, et/ (2)

Comparing (1) & (2)
Average Life = {1/ b}

This question has Statement 1and Statement 2. Of the four choices given after the Statements,
choose the one that best describes the two Statements.

If two springs 5, and 5, of force constants k; and k5, respectively, are streched by the same
force, itis found that more work is done on spring 54 and on spring S

Statement-1 : If streiched by the same amount, work done on S, will be more than that
on 9.
Statement-2 : ky < kg

(1) Statement 1is true, Statement 2 is false.

(2) Statement1istrue, Statement 2 is true, Statement 2 is the correct explanation for
Statement 1.

(3) Statement 1istrue, Statement 2 is true, Statement 2 is not the correct explanation of
Statement 1.

{4) Statement 1is false, Statement 2 is true.

(4) (F K1) %= (FIKy)) Wy=(112)Ky2=(F2I2K,)
=[F212K,]
= Statemem-'1 -W=(1/2)Kx?
Wz— (1/2) szz (False)
Statement- 2 .- True v WeE W, = K =K



10.

10.

Anobject2.4 minfrontof a lens forms a sharp image on a film 12 cm behind the lens. Aglass
plate 1 em thick, of refractive index 1.50 is interposed between lens and film with its plane faces
parallel to film. At what distance (from lens) should object be shified to be in sharp focus on film?
(1) 24m (2) 2.2m (3 S.6m (4) 7.2m

(3) At=[1-(1M18)]x1=(1/3)cm (/)= {1/ uw)=017/H={1/12)=(1/=240)=(1/1)
=F=(240/20em  Again(1/v)-{1/u)={17H = (3738 - (1/-u)=(217240)
(THu=(3735)=(21/240)
u=[(35x240) /(32 x 240-21 =< 35)] =[3400 / (720 - 735)] =(8400/-15)
=—hB0cm=-5.6m.

In a uniformly chared sphere of total charge O and radius R, the eleciric field £ is plotted as a
function of distance from the centre. The graph which would correspond to the above will be:

?

(1) (2)

—= |y

R .
R r—s : F—

o

E
!
o |/ @

Ll—} l';}

R = R s
(2)
R —
E=(KQr/ R3) (r<R)
E=(KQ/r? (r=R)

A coillis suspended in a uniform magnetic fizld, with the plane ofthe coill parallel to the magnetic
lines of force. VWhen a current is passed through the coil it starts oscillating; it is very difficult o
stop. Butifan aluminium plate is placed near to the coil, itstops. This is due to;

{1) Induction of electrical charge on the plate.

(2} Shielding of magnetic lines of force as aluminium is a paramagnetic material.

(2) Electromagnetic induction in the aluminium plate giving rise to electromagnetic damping.
(4) Development of air current when the plate is placed.

(3) Accordingfolenz's Law, eddy currentis developed on plate.
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A spectrometer gives the following reading when used to measure the angle of prism.

Main scale read : H8.5degree

‘ernier scale reading : 0% divisions

Given that 1 division on main scale corresponds to 0.5 degree. Total divisions on the vernier
scale is 30 and match with 29 divisions of the main scale. The angle of the prism from the
above data -

(1) 58.77degree (2) 58.65degree (3) 5% degree (4) 58.59 degree

20 0.5°
(2) 1VSD=Z—D,'IMSD:{]_5°

LC.=1MSD—1VSD =(0.5°/30)=(1/60)°
- readingMSR +nx L.C=[58.5+ (9 %x1/60)] =58.65

A diatomic molecule 1s made of two masses my and m, which are separated by a distance r. If
we calculate its rotational energy by applying Bohr's rule of angular momentum quantization, its
energy will be given by (nisan integer)

n*n* 2n*h? (m, = m,)n*h* (m, +m,) n*h*
(1 .+ mr? 2 ———= 3 z z_ 22
(m, + my)r (my,+~m,)r 2mymyr 2mymar
(3) E=(1/2)pR.o2 . (1)
and L =por=nh - (2) where p = [mymy /! (my+m,)]

(m, + m,)n*h*

using (1) & (2) E= 2mmyr?

where hstands for (h/ 2m)
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The figure shows an experimental plot for discharging of a capacitorin an R=C circuit. The time
constant t of this circuit lies between :

(1) 0Oand5&0sec (2) 5S0secand 100 sec
(3) 100secand 150 sec i4) 150secand200sec
(3) V=Vett=25¢t" forv=12.5t=75

=(t/1)=In2 =t=(t/In2)=(75/0.693 )~110
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A particle of mass mis at rest at the ariginattime t=0. Itis subjected to a force F(f) = l':ﬂe“’I
in the x direction. Its speed v(f) is depicted by which of the following curves 7

kD M
mh
(1) (2) o]
=
4 4
mb
(3)  wHY (4)
A g

(2) a(t)=[F (t)/m]=[Fy/m)e
= Ut=Vy+[laltidt = (Fylm)lle™=(Fy/mb)(1- e
where Fg/ mb is the peak value.

v(f

Two cars of masses my and m, are moving in circles of radii ry and ry, respecitively. Their
speeds are such thatthey make complete circles in the same time {. The ratio of their centripetal
acceleration is
(1) my:my (2) ryiry 3y 1:1 (4) myrymyr,
(2) (aqf @p) = (o?ry / &?ry)

v o=(2x/{) {same for both)

A radar has a power of 1 kW and is operating at a fequency of 10 GHz. Itis located on a

mountain top of height 500 m. The maximum distance uptowhich it can detectobject located on
the surface of the earth (Radius of earth = 6.4 x 10%m) is:

(1) 16 km (2) 40km (3) B4km (4) 80km
4) OA =(00,) -(0,A)

=J(R+h}-R?
=8 x10%m =20 km
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Assume that neutron breaks into a proton and an electron. The energy released during this

process is:

{Mass of neutron =1.6725 x 1072 kg

\Mass of proton = 1.6725 x 10 kg

Mass of electron =9 x 1073 kg)

(1) 7.10 MeV (2) 8.30 MeV (3) 5.4 MeV 4y 0.73 MeVW
(No Option is correct)

From data m,, = My Soreaction n — p + e is not possible without energy input.

This question has Statement 1 and Statement 2. Of the four choices given after the Statements,
choose the one that best describes the two Statements.

An insulating solid sphere of radius R has a uniformly positive charge density p. As aresult of
this uniform charge distribution there is a finite value of electric potential at the centre of the
sphere, atthe surface of the sphere and also ata point out side the sphere. The electric potential
atinfinity is zero.

Statement-—1 : When acharge ‘g’ is taken from the centre to the surface ofthe sphere,
its potential energy charges by (gp / 3gg).

Statement-2 : The electric field at a distance r(r< R) from the centre of the sphere is
(gr/ 3gg).

(1) Statement 1is true, Statement 2 is false.

(2)  Statement 1is false, Statement 2 is true.

(3) Statement 1istrue, Statement 2 is true, Statement 2 is the correct explanation far
Statement 1.

4) Statement 1is true, Statement 2 is true, Statement 2 is not the correct explanation of
Statement 1.

(2) aV=(gp/3zp) (dimensionally wrong)
4
P{ENSJ
from gauss therom E{d nr')= —2
£y
= E=(pr/3gp)
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22,

Aliquid in a breaker has temperature 6(t) attime f and & is temperature of surroundings, then
according to Newton's law of cooling the correct graph between loge(6 — 8,) and fis:

I I
(1) 0 (2) 1
—= '\L —= =
Eﬁ. =h
l l
@ ) @ )
—= - 0 —={ \"

(4) —(d8/df)= k(6 —8p)

- de
= | —kdt
— -Iﬁ—sﬂ J

= log,(6—8g)=—kt+C

Resistance of given wire is obtained by measuring the current flowing in it and the voltage
difference applied across it. fthe percentage errors in the measurement of the current and the
voltage difference are 3% each, then error in the value of resistance of the wire Is:

(1) Zero 2y 1% (3) 3% (4) 6%

4 R=(VID = (dRIR)=[(dVIV)+(dl/N]=(3+3)%=6%

The mass of a spaceship is 100 kg. Itis to be launched from the earth's surface out into free
space. The value of ‘g’ and ‘R’ (radius of earth) are 10 ms=2 and 6400 km respectively. The
required energy for this work will be:

(1) 6.4 x 108 Joules (2) 6.4 x10%Joules

(3) 6.4 %1010 Joules (4) 6.4 x10M Joules

(3) E=mgR=6.4x1019 Joules

Acylindricaltube, open at both ends, has a fundamental frequency, f, in air. The tube is dipped
vertically in water so that half of itis inwater. The fundamental frequency of the air-column is now

(1 (fl2) (2) (377 4) (3) 2f 4y f
(4) Tube open at both ends ) (n/2)=1L, w=2L=(C/f)
Tube portion dipped in water ) (W' 14)y=0/12 w=2L=(CI/F)

f'=f



23, A thin liguid film formed between U-shaped wire and a light slide supports a weight of

1.5 x 1072 N (see figure). The length of the slider is 30 cm and its weight negligible. The surface
tension of the liquid film is:

(2) 0.05Nm-1 (3) 0.025Nm-1  (4) 0.0125Nm-1

23, (3) 2.5L=w
S=(W/2L)=[(1.5x 102N}/ (2 x 0.2 m)] = 0.025 Nm~"1

24 Awoodenwheelof radius R is made of two semicircular parts (see figure). The two parts are
held together by a ning made of a metal stnip of cross sectional area S and length L. Lis slightly
less than 2nR. Tofitthe ring on the wheel, it is heated so that its temperature rises by AT and it
Just steps over the wheel. As it cools down to surrounding temperature, it presses the semicircular
parts together. Ifthe coefficient of linear expansion of the metal is «, and its Youngs' modulus is
Y, the force that one part of the wheel applies on the other part is:

R\
(1) SYaAT (2) 7 SYoAT (3) 25YaaT (4) 27 SYaaT

24 (1) Themmalstress=Y.(AL/L)= Yo AS
Force = YuAB . S



25.

Helium gas goss through a cvele ABCDA (consisting of two isochoric and two isobaric lines) as

shovm in figure. Efficiency ofthis cycleis nearly:
{Assume the gas tc be closeto ideal gas)

2Pyf------ 5. ¢

M i .'D
e 2P
1) 9.1% (2) 10.5% (3) 12.5% (4) 15.4%

(4) efficiency, n =(AW/AQ,,,)
= [Area underpv—diagram /[ {AQ 45+ AQpg ]
— j_.:lll"'flil = Pﬂ%

n- 3 . - 3
5 R(Ts =T, )= 4RV, SRV + 4RV,

=(1/6.5) = 15.4%

Hydrogen atom is excited from ground statz to another state with principal quantum number
equalto 4. Then the numberof spectral lines in the emission spectra will oe:
(1) 3 2y 5 (3) © 4 2

(3) No.ofspectral inein emission spectra=[n(n—-1)/2]=6

Froton, Dzuteron and alpha particle of the same kinetic energy are maving in circular trajectories
in a constant magnetic field. The radii of proton, deuteron and alpha partice are respectively r,
rgand r,. Which one ofthe following relations is corract ?

(1) rg=ry<iy 2 rg=ry>r, (3) rg=ry>ry, (4) rg=ry=ry
M) r=(mvige)= 20
g
ra(vmiq)
m, =4 m, e =24,
Mg =2 my, G = Gp

= r,=Ip<iy

= >
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29.

30.

30.

A charge Qs uniformly distnibuled over Lhe suiface ol non-conducling disc ol radius /. The
disc rctates about an axis perpendicular to its plane and passing through its centre with an
angular velocity o. As a result of this rofatioin a magnetic fie'd ofinduction B s obtained at the
centre of the disc. If we keep both the amount of charge placed on the disc and its angular
velocity fo be constant 2nd vary the radius ofthe disc -hen the varation of the magnetic nduction
atthe centre of the disc will be rzpresented by the figure

] ] A\
(1) 2) (3) (4) N
FE—> R—

J.q —

by —

/o \R
@ | @

Q
s-ﬁ{ﬂM . HWQR_p0 _ pQo
- 2x T R*'T RT 2R

An clectromagnetic wave in vacuum has the clzetric and magnetic ficld E and O , which arc

always pempendicular to each other The direction of palarizatioin is given by ¥ and that of
wave propagation by k Then

(11 XI|E and k||E«B (2) X|IBandk|IExB

(3 X||E and k||B+E (4) X||B and k ||B<E

(1) em.wave are polarizad along E —vector
and, wave velocity is along E x B vector.
A Camot 2ngine, whose efficency is 40%, takes in heat from a source maintained at a

temperature of 500 K. It is desired to have an engine of efficiency 60%. Then, the intake
lemperdlue for the same exhausl (sink) lemperalure musl be

(11 1200K
(21 750K
(31 00K

(41 Ffficiency of Carnot enginz canno® he mace largerthan 50%

(20 =0 Usink' Tsource ]
. 0.4=[1— (T, 500)] = Tguw =300k
Also,0.6=[1-(300/ Teopree)l = Tsource = 100k
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PART B - CHEMISTRY

31 2-Hexyne gives frans -2- Hexene on treatment with :

(1) Lil NHq (2) Pd/BaSO, (3) LiAlH, (4) Pt/H,
. CHa.
3. () CHyCHyCHyC=C—CH, LIINHy,  NCHmCHy M

H="" " ™CHa

32, Which ofthe following on thermal decompaosition yields a basic as well as an acidic oxide 7
(1) KCIO4 (2) CaCO,4 (3} NHZNO4 (4) NaNOy

32. (2) caco, —*pgac?— co,
{B-asic

) (acidic)

33, Which one of the following statementsis correct ?
(1) Allamino acids are optically active
(2) Allamino acids except glycine are optically active
(3) Allamino acids except glutamic acid are optically active
(4)  Allamino acids except lysine are optically active

33 (2) Structure ofglycing is llf:Hz—GOOH
NH:

34.  The density of a solution prepared by dissalving 120 g of urea (mol. mass = 60 u) in 1000 g of
wateris 1.15 g/ mL. The molarity of this solution is :
(1) 1.78M 2y 1.02M {3) 2.05M (4) 0.50

4. (3) Massofsolution=1000+120=112049
Volume of selution = {1120/ 1.15) g/ cc
M= 120x1.15:=<1000

— 2.05(M
60x1120 M)



35,

3k,

36.

36.
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The incorrect expression among the following is :
{1) Inisothermal process,

, T
W ersinte = AT In—
i
AH-TAS®
2 I =———
(2) RT
{3} K = g~ AG°IRT
@ 5553;5@ T
ASim

(2) AG*=—RTInK

Which branched chain isomer of the hydrocarbon with molecular mass 72 u gives only one
isomer of mono substituted alkyl halide 7
{1) MNeopentane (2) Isohexane (3) MNeohexane (4) Tertiary butyl chloride

CH- CHs
(1) CH3—C—CHa M*GHs—C—J.'l,T.f-.i‘z (only one isomer)

| |
CHs CHy ©

According to Freundlich adsorption isotherm, which of the following is correct ?

X 1
(1) —=p
i 1in
@ —e=p
X 0
(@) =P

{4) Allthe above are correct for different ranges of pressure.
X 1
(4) Atlowpressure m wp

x Lin
Atmoderate pressure —= p "
m

Athigh pressure i = p’ (L.e. independentof pressure)
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In which of the following pairs the two species are noft isostructural ?
(1) PCly" and SiCly (2) PFgand BrFg
(3) AlFg7 and SFg (4) (3032‘ and NO5~

FF

F, F
@ ©
F F

L P
How many chiral compounds are possible on monochlorination of 2-methyl butane 7
(m 2 2) 4 (3) 6 (4) 8

CHs CHa C|3H3
(2) CHa—C-CHx-CHs H‘CHg—C—E‘H—GHg t CH-C-CH-CH,

|
H CI cil H
and theirenantiomers

The increasing order of the ionic radii of the given isoelectronic speciesis ;
(1) §%,CF, Ca?* K* (2) Ca?*, K*, Cf, 8%
(3) K s ca¥ cr 4) ©F, ca® K', 5%

(2) Greaterthe positive charge, smalleris the size of the ion. Greaterthe negative charge

larger is the size of the ion for isoelectronic species.

The compressibility factor for a real gas at high pressure is :
(1 1 (2) 1+pb/RT (3) 1-pb/RT (4) 1+RT/pb

-
2) !._P+F_.|I_1J—EJ_]=RT

F({(V-b)=RT % can be neglected

PV Pb

=14+ —

RT AT
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43.

43.

44,

44,

45.

45.

44.

45,
47,

47.

Which among the following will be named as dibromidobis [ethylene diamine) chromium (111)
bromide ?

(1) [Crien);Bry]Br (2) [Crien)Bry~ (3) [Crien)Br)Br (4) [Cr(en)s]Brs
(1)  Asperthz [LIPAC convenfion

Inthe given transformation, the following is the mostappropriate reagent ?

/O/GH=GH COCH:
O Reagent

o ACH=CHOGHACH,

(1) Zn—1g!'HCl (2) Na,Liq NIy (3) NabDll, (4) NHzNH:,%H

(4) lishould be basicreagent.

Lithium forms body centred cubic structure. The length of the side of its unit cell is 351 pm.
Atomic radius of the lithium willbe :

(1) 300 pm (2) 240pm (3) 152pm 4y T5pm
(3) 4r=+3xa
f,
r= N3 ';351 =152pm

K;for water is 1.86 K kg mol~1. If your automabile radiator holds 1.0 kg of water, how many
grams of ethylene glycol (C,Hg0,) mustyou add to get the freezing point of the solution lowered
to—28°C7

(1) 93g (2) 299 (3) 27g (4) T2g

L.B86xw

2.8=
a [

The molecule having smallest bond angle is :
(1) AsCiy (2) SbCly (3) PCly (4) NCIy

(2) Loweris:he electronegativity of the central atom smallzris the bond angle.

What s DDT among the following :
(1) Aferilizer (2) Biodegracable pollutant
{3) MNon-biodegradable pollutant (4} Greenhouse gas

(3) DDT (dichloro diphenyl trichloro ethare) is banned because itis a non-biodegradable
pollutant.
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48.
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The pH ofa 0.1 molar solution of the acid HO is 3. The value of the ionization constant, Kaof this
acid is :
(1) 1=103 (2 1x10° (3) 1=107 (4 3=10-"

(2) Co=1073 Sa=1072
k=Co?=0.1%(1022=1 « 107

Very pure hydrogen (99.9%) can be made by which of the following processes 7
(1) Mixing natural hydrocarbons of high molecular weigh:

{2} Elcctrolysis of water

(3) Reaction of salt like hydrides with water

(4) Heaction ot methane with steam

(2) Verypure hycrogen (99.9%) can be made by electrolysis of water.

Aspirin is known as :

{1y Phenyl salicylate (2}  Acetyl =alicylate
(3) Methyl salicylc acid (4)  Acetyl salicylc acid
(4) O:GOOH
Q U—(ﬁ—CHB
o

Which ofthe followng compounds can be detecied by Molisch's test ?
(1) Sugars (2) Amines
(3) Primary alcohols {4) Nitro compounds

(1) Molisch's test 1s used tor the detection ot carbohydrates. In which a small amount ot
ot - naptholis added to the compound and then conc. sulphuric acid & dropped carefully, if
the compound is carbohydrate, then aviolet ring Is obtained atthe junction ofthe two

liquids.

The standard reduction potentials for Zn?*( Zn, N?*/ Ni, and Me?* i Me are —0.76, - 0.23 and

—0.44 V respectively. The reaction X + Y2* — X2* + Y will be spontaneous whan :
(1) X=Ni,¥Y=2Zn (2) X=Fe,¥Y=2Zn (3) X=Zn ¥Y=Ni (4) X=N Y=Fe

(3) Eg should be positive. Zincwill have higher tendency to get oxidised and Nihave higher
tendency to g=t reduced.

Ortho-Mirophenol is less soluble in water than p—and m—Nitrophenols becauss :
(1) o-Nitrophenol shows Intramolecular H-bonding.

(2) o-Nitrophenal shows Intermolecular H-bonding.

(3)  Melting point of o-Nitrophernolis lower than those of m—and p-isomers.
(4) o-Nitrophenol is more volatile in steam than those of m—and p—isomers.
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59.

lodoform can be prepared from all except:

(1) Isopropyl alcohol (2) 3-Methyl-2—butanone

(3) Isobutyl alcohol (4)  Ethyl methyl ketone
CHa

(3)

CHa—CH-CH20H

It iz primary alcohol. Ethyl alcoholamong 1° alcohols gives chloroform reaction.

The species which can best serve as an initiator for the: cationic polymerization is :
(1) HNO4 (2) AICkK (3} BuLi (4) LIiAIH,

(2) The inttiator for a cationic polymerization should be a Lewis acid like AIC/yor BF5

The equilibrium constant (K for the reaction N,(g) + O,(g) — ZNO(g) at temperature Tis
4 % 10~* The value of K, for the reaction, NO(g) — 1/2N4(g) + 1/20,(g) atthe same temperature
IS:

(1) 2.5x102 (2) 4x104 (3) 50.0 (4y 0.02

|'T 1

I P e

=50

For a first order reaction, (A) — products, the concentration of Achanges from 0.1 Mto 0.025 M
in 40 minutes. The rate of reaction when the concentratiom of Ais 0.01 Mis :

(1) 347 x 10 M/min (2)  3.47 x 107 M/min
(3) 1.73x10*M/min (4) 1.73 x 107 M/min
23 0.693
k=""2In2 -
1) 40 : 20

R = %l.ou —3.47 %1071

Which method of purification is represented by the following equation :

Ti(s) + 2I5(g) SR Tily(g) ST00R Ti(s) + 2/,(g)
(1) Cupelation (2) Poling (3} VanArkel 4y  Zonerefining

(3) ItisWan Arkel process.

Iron exhibits +2 and +3 oxidation states. W hich of the following statements aboutiron is incomect?
(1) Ferrous compounds are relatively more ionic tham the corresponding fernc compounds
(2) Ferrous compounds are less volatile than the corresponding ferric compounds

arrnl e comnoincde are more eacihe bydrobees an tha cnrresmonrlinn
3y F, 1l e bt rol l the th ]
I‘.\.a'l|l W R RV LT DUIIIPUUIIHJ Lrl.l\.rlIIUIMMUJIIIIIPUIUI:’-\JLU L ECAL | N R MJPUIIUIIIBI

(4) Ferrous oxide is more basic in nature than the ferric oxide.

(3) Lowerthe oxidation state, more is the ionic character and more is the basic character.



60. The electrons identified by quantum numbers nand 7 :

@ n=41=1 (b)) n=41=0 c) n=3,iI=2 dy n=3,1=1
Can be placed in order of increasing energy as :

(1) (d)=(b)=(c)<(a) (2) (b)=(d)=(a)<(c)

(3) (a)<(c)=(b)<(d) (4) (c)<(d)=(b)<(a)

60. (1) BasedonAufbau’s principle.
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PART C - MATHEMATICS

61. LetX={1,2 3 4, 51 The numberofdifferent ordered pairs (Y, Z) that can be formed such that
YoX ZoXand Y~ Zisempty, is

(1) 28 (2) 29 (3) 53 (4) 52
61. (1) Orderedpairof(Y,z)= > °C, .27 =2°,
r=i

G2. The population p(f) at time t of a cerfain mouse species satisfies the differential 2quation

M =0.5p(t)—450 _If p(0) = 350, then the time atwhich the population becomes zero is:

dt
(1) In9 2) (1/2)In18  (3) In18 (4) 2In18
82, (@ P _ o epi)-as0
dt
dplt)
1 0.5p(t1-450
2In[(1/2) pit) —450 | =t+c
p(0) =850

Z2In|425-450|=c

Z2Inz2h=c

2In|05plf)—450 | =t+2In25
Futing p(t)=0

ZIn4d50 -{+2In25
t=2In(450/25)=21h18.

{2x-

B3. Iff: R— Risa function defined by f(x)=[x]cos

1)
[T, where [¥] denotes the greatest

integer function, then fis

(1) ciscontinuous only atx =0.

(21 ciscenlinaous only al non - zew inleygral values ol x
(3] continuous only at x=0.

(4} continuous for every rzal x.

G3. (4] Forx=0 LHL=EHL=0
For x e [ since 2x— 1is odd inleger, so LHL - RHL -0
So, function is continuous ¥ x= R



Let Pand @ be 3 x 3 matrices with P= Q. If P3 = @3 and P20 = O2P, then determinant of
(P2+ 0%)is equal to
(1) 1 (2) 0O (3) -1 (4) -2
(2) PP=Q%and Q2P =P2Q
L (PP Q{P=(@2+PHQ - (P2+Q3(P-Q)=0
|P2+ Q2| P-Q|=0 = |PZ+Q?|=0 - P=Q

Iftheinte-graIJ Stan X dx=x+aln|sinx—2cosx|+k then aisequalto
fanx-2
(1 -2 (2) 1 (3) 2 (4) -1
Ssinx
—dx
®) J sinx —2cosx

LetSsinx=A(sinx—-2 cosx)+ Blcosx+ 2 sin x)
= A+2B=5

-2A+B=0
= A=1B=2

ol

P (sinx—2cosx)+2icosx + 2sinx)
J sinx—2cosx

=x+2In|sinx—-2cosx |+k

If g{x)=[cos4tdt, theng(x+ n)equals
i}

(1) glx) +gln} (2)  glx)—glm) (3} glx).aln) (4) %
(1,2) g(x) = [S"I”T =%5in4x

glx+m)= %sin Ax+m)= %sin-’-lx

g(n)=0
= glx+tm) =glx)xg(m).

An equation of a plane parallel to the plane x— 2y + 27— 5 = 0 and at a unit distance from the

origin is
(1) x-2y+2z+1=0 (2) x-2y+2z-1=0
(3) x-2y+2z+5=0 4) x-2y+2z-3=0

(4) Equation of parallel planeis x=2y+2z+ 1L =0
above planeis at unit distance from origin.
Ay
V1+4+4
|[n]=3 = AL=zx3.



G8.

Ga.

69.

69.

70.

70.

A spherical balloon is filled with 4500 = cubic meters of helium gas. If a leak in the balloon
causes the gas to escape atthe rate of 72 7 cubic meters per minute, then the rate (in meters
per minute) at which the radius of the balloon decreases 4% minutes after the leakage began is
(1) 7/9 (2) 2/9 (3 971 (4y 9/7
(2) (4/3)nr?=4500n = r=15

Now dV/dft=—T72n=4nr. (dr/df)

= _18=/2.(dridt)y = —18dt=ridr

4p r
- -_I;]1edr=1_-'5r2dr = r=9(atthe end of 49 minute)

dridt=—18/r2=—18/81=-2/9.

If the line 2x + y = k passes through the point which divides the line segment joining the points
(1. 1yand (2, 4) in the ratio 3 : 2, then kequals
(1 5 (2) 6 (3 1M/i5 (4 29/5

(8 14
(2) Since, .0! 35 | divides (1,1) & (2, 4) into 3 : 2 ratio.

30
Hence, k = —F G, as Plies on the line given.

Let 5 and § be two unitvectors. Ifthe vectors z _ 5. 25 and 4 - 53— 45 are perpendicular to

each other, then the angle between 3 and § is
(1) =mi2 (2) =m/3 (3) mi4 (4) m/8

(2) Since, td=0=533+103.h-43.b-8bb =0
=5-8+6cos8=0 =cos8=1/2=8=(n/3), where g is the angle between
gand j.



71. Statement-1: An equation of a common tangent to the parabolayzz 16+3 x and the ellipse

2%+ 2= 4is y=2x+ 243

fa

) 4.3 .
Statement-2: If the line ¥ =mx—%, im = 0) i a comman tangent to the parabola

(1)

(2)

(3)

4)
71 (1)

yiz 1642 xand the ellipse 2x2 + yz =4, then m satisfies mt+2m?2 =24,

Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for
Statement-1.

Statement-1 is true, Statement-2 is true; Statement-2 is not a correct explanation for
Slatement-1.

Statement-1 is true, Statement-2 is false.

Statement-1 is false, Statement-2 is true.

Since, y —mx++/2m? + 4 is atangentto the given ellipse for allm, and

U = s d
¥y=mx —?Jr_ls atangentto the given parabola.

48
Hence:m:m'&2m2+4:F::=m4+2mZ:24

Lm=x2 = commontangents are y = £ 2x £ 243,

72, Three numbers are chosen at random without replacementfrom {1, 2, 3, ..... g}, The probability
that their minimum is 3, given that their maximum is 6, is

(1)

1/5 (2) 1/4 (3) 2/5 4) 3/8

2. (1) A:eventthat 3 numbers selected with max. as 6, n(d)= 582

B eventthat 3 numbers selected with max. as 6 and min. as 3, n(B)= 2(31
F(BIA) :251;’5692 1/5.



73

73.

& line is drawn through the paint (1, 2) to meet the coordinate axes at P and Q such that itforms
a triangle OPC, where C is the origin. Hthe area of the triangle OFQ s least, then the slope of
the line Flis

i1y -4 2y =2 (3 =-1'2 4 —-1/4
[2] A
\B{D__ 2 —m)
4(1.2)
\\_:1'[:'_ — 2.-"??1} 5
© ™
Ao l@-2)
2z m
dA  1(m_2)(m=2)
dm 2 m?
Put —=0 m=2 -7
(d*A )
am? | =0 - misleastwhenm=-2.
.  Atx——2

Aszuming the balls o be identical except for difference in colours, the number of ways in which
one or more balls can be selected from 10 white, 9 green and 7 black balls is
(1) 629 (2, G30 (3) 879 (4) &80

(3) MNumberofways={10+1){8+1{(7 +1)—-1=879



Statemeant-1: The sum of the scrics
T+{1+2+4)+{(4+6+9)+(9+12+18)+ _____ + (361 +380+400) s 8000.

[1=

Statemant-2: (k*=(k=1°)=n" for any natural numbern.

=

(1) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for
Statement 1.

(2) Statement-1 is true, Statement-2 is true; Slatement-2 i not a correct explanation for
Statement-1.

(3) Statement-1istrue, Statement-2 is false.

(4) Statement-1 isfalse, Statement-2 is true.

(1) (1=(1-0)(12+1.0+02={13-0%
(1+2+4)=(2-1)22+1.0+1%)=(23-13)

a

(A+6+0)=(3-2)32+32+22) =33 _23

(361 + 380 +400)=(20—-19) (202 + 2019+ 192) = (203 - 19%

= Required sum=(13-03)+(23-13)+ (33-23)+ ____ +(203-19)
= 3000
Also, Sk — (k=17 =3 (3K —3:<_1;|=”{”‘13'f”‘” _Snn=) e
k=1 k=1 £

Both statemerts are correct and statement - 2 is the corract explanation of statement- 1.

1 [:I D" 1\.i .{]
Let A=|2 1 0 .Ifuyand u,are column matrices such that Au, =0 and Auy = 1| then
3 2 1) 0) 0
Uy + Uy is equal to
1) 1 TR 1
1 1 1 1
M (2) ‘ @) ‘ “)
-1) . 0 ) —1) L0 )
- 1
(3) Letuy+u=y MNow, Auy+ Au. = Alu +u;)=| 1
|z 10
[ x 1 (10
= 2x+y =|1 = x=1y=-1z=-1 LoUysUus = -1
|3x+2y+2z| |0 =1}



77 Theareabounded between the parabolas 'S =§ and x2 =9y, and the straight line y= 2 i

78

78

1042 2042 .
(1) — 2) 20V2 (3) 1042 (4) 2042
3 3
(2) \ _1;74;3-
- ’ 2
\ A /r.] =(1/9)x
NS
(&
: (= Iy 20,2
Required area= 2| | .'9y —.|— ‘d =¥
d VY T YT
Letx,, X5, ..., X, be nobservations and let ¥ be their arithmatic mean and o2 be their variance.
Statement-1: Variance of2x,, 2x, ... 2x is 452,
Statement-2: Arithmetic mean of 2y, 2y, 2xpis 1.

(1) Statement-1 is true, Statement-2 is true; Statement-2 is a correct explanation for
Statemeant-1.

(2) Statement-1 is true, Statement-2 is true; Statement-2 is not a correct explanation for
Statemeant-1.

(3) Statement-1istrue, Statement-2 is false.

(4) Statement-1 isfalse, Slatement-2 is true.

(3) Statement-1: Varance of2xy, 2x,, ... 2x,=
17(.:,. -x) =1,V|:2x,. ~2x%) = 41Y{x,. ~-X) =45°
n<= n<= n<
2x, +x+ . X ) A
Statement-2: AM.= = p - =2x

Satemenrt - 1 is true and Statement - 2 is false.



79.

79.

20.

20.

81.

81.

If nis a positive integer, then (V3 + 1)20_ (3 - 1)20j5
(1) anodd positive integer

(2) anevenposiive integer

(3) arationa numberotherthan positve integers
(1) anirrational rumber

4 - (B2 _(3_q@n=2@c, (V3)20-14 0 (3)20-3 4 )
:EI % 43 {2"{31 {M'EI}ZH—E + 2"G3 (\.'3321'1‘—4 + }
=43 ¥ even number
—an irational number

If 100 times the 100Mt=rm of an A.P. with non zzro common difference equals the 50 times its
50M term, then the 150M term of thisA 2. is

(1) 150 umes its HUM term (2)  1s0

(3) zero 4y —1&0

(3) Letsbethe firsttorms and d be the common difference
=2a+%%d=z+49d = a+143d=0 = 450 =0

The length of the diameter of the circle which touches the x-axis at the point |1, C)and passes
through the paint (2, 3)1s:

(1) 3/5 (2) 615 (3) 513 @) 10/2
(4)
P
/ \]
\__/
(1.0)

| et required equation he ¥2+ 2+ 2gx + 2fy+ o =10
g2=c ... (i
1+2g+g%=0
{g+’l}2:'|:|
g=—"1.__1i)

It passes trough (2, 3)

s e=1]

4+0+4g+6Ff+c=0

13-4 +6f+1=0 - f=-[&73).



82

82.

83

A3

Leta, b, = R be such thatthe function fgiven by fix) = In | ¥ | + bx? + ax, x = 0 has extrema vaues
aty=—"Tand x=2.
Statement 1 : f haslocal maximumatx=—-1and atx=2.

Statement 2 : =l and b= —1
2 4
(1} Satement1istrue, Statement 2 is true; Statement 2 is a correct explanztion for
Satement 1.
(2) Salemenl1isbue, Slalemenl? is bue, Slalement 2 s nola coreclexplanalion o
Satement 1.

(3) Satement 1istrue, Statement 2 is false.
(4) Satement 1isfalse, Statement 2 is true.

(1) Fflx) =(1/x)+2bx+a
Now, f'{—1)=0=a-2b—1=0 ... (il
and f(2)=0=2a+8b+1=0 ___ (i)
Solveequation (i) & (ijwegeta=(1/2), b=—(1/4)

y 3 " 3
f{~1l=—<0andf"(2)=——=<0
2 4
Hence at x=-1 and x= 2 has local maximum.
Both statements are correct and statement- 2 is the correct explanation of statement- 1.

Let ABCD be aparallelogram such that ag_ g CAD— pand ZBADbe anacute angle_If ¢ is

the vector that coincides with the altitude directed from the vertex B tothe side AD, then 7 is the
given by

. (Pd) - . . (BF) .-
1 F=—0+|=—=(P o F=f+|=——\9n
(1) l p.p | ) l p.p |

. . 3pg). .. 3lpg).

(3) r=—1q—ﬂn (4) r=%q—ﬂﬁ
(p.p \p.r)

(1) m_;vﬁ where "I is the foor of perpendicular from B on AN

Using A law, Ap—F=0

R
|
1

|
|

F=iP-G&TP=0=7=

-
1
=
o
=
|
=|

o
|



84.

84.

85.

85.

86.

6.

fihe lines 2 Y=t 2Tl g XS YK 2 cect then ki o
2 lines ) = 3 = 4 an 1 = 9 —1|rl ersech then Ki1sequal o .
1) 2/9 2) 9/2 (3) 0 @) —1
1oyl z-1
(2) Anypointonline —— =Y -2 ic (21 + 1,301 4%+ 1)

p 3 4
andon 2ndlineis (n+ 3, 2u+k p)
Forlinesto intersect

2Zi+1=p+3 _..(i)

3 —1=2pu+k . (i)

A+ =p ... (i)

Solving (i) and (iii)
h==3/2,u=-5

- from equation (i) k=9/2.

An ellipse is drawn by taking a diameter of the circle (x— 1}2+ y2 =1 as its semiminor axis and
a diameter of the circle x2 + (y — 2)2 = 4 as its semi-major axis. If the centre of the ellipse is at the
origin and its axes are the coordinates axes, then the equation of the ellipse is :

(1) x2+4y2=8 (2) 4x2+y?=8 (3) x2+4y?=16 (4) 4x2+)y?=4
(3) (x—12+y2=1 ry=1 b=2
K+ (y-2)2=4 ry=2 a=4
Equationofellipse::—2+£j=1 = x+42=16

The negation of the statement * If | become a teacher, then lwillopen a school”, is :
(1) Either lwill not become a teacher or I will not open a school.

(2) MNeither lwill become a teacher not lwill open a school.

(3)  Iwill not become a teacheror will open a school.

(4) lwill become ateacher and | will not open a school.

@) -~ (p=ql=pnr~q _
~. Negattion of statement is : "l will become a teacher and | will not open a school™.



ar.

a7.

88.

88.

80.

89.

Considerthe function fix)=|x-2|+|x-5],xe R

Statement 1 :f'(4)=C

Statement 2 : fis continuous in [2, 5], differentiablein (2, 5)and F(21=fi53)

(1) Statzment Tistrue, Statement 2 is true; Statement 2 is a correct explanation for
Statement 1.

(2) Statement 1is true, Statement 2 is true; Statement 2 is nota correct explaration for
Statement 1.

(3) Statzment 11s true, Statement 2 5 false.

(4) Statement 1is false, Statement 2is true.

(2) f(x)=|x—2|+|x-5],x=R

when2? <x<5h fix)=y——x+H=3
= fix=0
P4 =u
f(2)=3,fi5)=3.

Statement 1is rue. Statemant 2 is true; Statement Z is not the correct explanation
for Statement 1.

2
Ifz=1and 2—1is real, then the point represened by the complex number zlies :

(1) onacircle with czntrz at the origin

(2) either onthe rea axis or on a circle not passing through the origin
(3) ontheimaginary axis

(4) eitheronthereal axis or on acirce passing through the origin.

4) Ifz=x+iy
7 _ (x +iy ) =[xz—y:—?:'x],rj{{r—ﬂ—{.f}
z—1 (x="1+iy (=17 +y°
P Y
m=1=0 = —y6@-y2+ 20/ (- 1)=0

= yx2+2-2x)=0 = y=0or(x-1)2+y2=1.

The equation eSINX o —SNX 4 -] has
(1) noreal roots. (2) exactly onereal roct
(3) exactly fourreal roots (4) infinite numberof real roots

(1) eSinX_e-sinX—4 )
= l::e.‘jin Ay E—siux}i =20
= oSINX 4 o=SINX = 2.5 __ {ii)
from (i)and (ii)e¥™=2++5 = sinx=In(2++5)=1. (Notpossible)



Ina APQR if 3sinP+4cos@Q=6and4 sin @+ 3 cos P=1,thenthe angle Requalto:

90.
1 .‘E 9 T 3 3m 4 5m
(1) - @ 5 @ 3 SN
90. (1) Aftersquaring up both the equations and then add leads to
. 1 m oT b m
sin(P+Q)=— =P+0Q=-or— =R=—or—
(P+Q)-5 T8 6 6 6
Butin the second equation, 4 sin Q@+ 3 cos P =1, equation holds iff Pis obtuse.

T
Hence R = E'



